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Exemplar for Internal Achievement Standard 92021 Chemistry and Biology Level 1

Grade: Achieved

For Achieved, the student needs to demonstrate understanding of chemical reactions
in context.

This involves describing the reactants and products for a range of chemical reaction
types using equations, with reference to conservation of mass. It also involves linking
each chemical reaction to a context, using predictable patterns or observations. A
range of chemical reactions means at least three different reaction types are
required, as outlined in Explanatory Note 2 of the standard.

This student has described the reactants and products using equations selected from
the Resource Sheet and referred to conservation of mass by stating that matter is
not created nor destroyed. The student has also linked the reaction to the context of
antacids using the predictable pattern through the evidence. Similar evidence for
another two different reaction types is required for an overall grade of Achieved.

For Merit, the student could explain the relationship between the reactants and the
products in the reaction and use observations from the context of antacids to link the
chemical reaction to the context.
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Exemplar for Internal Achievement Standard 92021 Chemistry and Biology Level 1

Achieved

NZOA Intended for teacher use only

s .
(a) | Use the Resource sheet provided to identify the type of reaction occurring here:
Ef Neutralisation (0  Combustion (7  Decomposition
(0 Precipitation O  Combination

(b) | Explain why you chose this reaction type.

You should use:

- your own obsgrvaﬁons of reactants and products

- generic word equations and any other relevant information on the resource sheet

- predictable patterns of the reactions you studied in class.
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AS seen M the  Obsevations » the  pyhrochahGC  acid  Setabion
wob previgatly  veld  befort , 8% tmy adoled  Haw  Maguesimimt

inydvexide  goouder it disoddd  Han  cplppy  chastd into Qe «
Ty ofy addal 6L of  wagneeitm  wydvedl powder . Fn OBrer Giovd,

e tells  us that  Hne  HEY ot —+ Ul (aeid)  Combined
ittt ;\1960H3 Chobt)  resulted  in AU pepivalioation  of

acid. Thhis 5  beeage  ¢he  geih contangs H+ (H}(Awgm i0n5)
& i oot comtans  OH~ Chydvoxidt iongl , phen it ook reeages
i & aw . tie -9&9!—_'#:1 base Caucels ot Hhd acirj.‘h}r 4
prutvlioll  if. This 15 @S0 My fhe OF  cColowy cutnt

biont " yed 40 gyee., —7 Orongl 4> yeuer ¥ Gveent . Addibiennll
(acd) = i ) m .
;‘l ey T E I PP i —a—— PO aT e ¥ LA v ol o I 0 YA LA VLT =

fidabdep A pt  HCL  conbaining HY Cacids) combiged el

thu Mg (et)  cevitanning o™ Clnsts) , iy releasedh 8 mixed

whith 6 aldi  pow b  Salt  clould  foam o Tt Salt
i s case  wyn the  wmragmesitbn  CiHol do

© NZQA 2026



Exemplar for Internal Achievement Standard 92021 Chemistry and Biology Level 1

| (c) ‘ Explain how mass is conserved in this chemical reaction.

| know that mass was conserved because...
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(d) | To successfully digest protein in your stomach, the pH must be between pH 1 and 3.
A friend suggesis that you might feel better if you took 3 times the recommended
dose of Mylanta.

What might be the implication (effect) of doing this on successful digestion of
any protein in your stomach?
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(e) |5mL of Mylanta (magnesium hydroxide) needed to be added to 10mL of hydrochloric
acid before the green colour appeared.

Explain how this observation relates to the balanced chemical equation.

This obbtviption relpkts to  Hw  balpnet Chtmicm\  eqhbbion ot
ZHel + MaCol), — Mall, + 2H,0

S0 it Sual  of Mylama it maguesinm iy elvioidt) = Clopsd])

tasos dvegpd ke Hae GO0wl o€ jaydvochicodic oud L Bt kgt fvnd
griem  becausrt of  the H* s & tu OH ooms verasd & pombivid |

reoalting jn Hal poatialiohtion  gf thd  hydvochleric acid . e mmixkns

caused  Salt 10 bt formad i wes tht Mglla o Otrde—dT

| aitrer —ddsabe~wombeem Ly oupbir  woas  alsag pusnt OChevy L ie g6 caisan

It gnirit (hemital <qiribion Hopt pioss  Hhis 14

Acld 4 onst Ometpl ede or hy drocide ) ~—{7 ionic calh 4+ Watee.

© NZQA 2026



Exemplar for Internal Achievement Standard 92021 Chemistry and Biology Level 1

Grade: Merit

For Merit, the student needs to explain chemical reactions in context.

This involves explaining the relationship between the reactants and products for the
range of chemical reactions using equations, with reference to conservation of mass.
It also involves explaining how each chemical reaction links to a context, using
predictable patterns and observations.

This student has explained the relationship by showing how the elements in the
reactants rearrange into the products supported by the balanced chemical equation
and shows how the quantity of each element is the same in the reactants and
products. The student has also used both observations (found in questions 1c, 2a,
and 3) and the predictable pattern (in question 1b) to explain how the reaction links
to the context of sparklers. Similar evidence for another two different reaction types
is required for an overall grade of Merit.

For Excellence, the student could discuss an implication of conservation of mass for
the reaction in the context of sparklers.
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Merit

NZOA Intended for teacher use only

1(a) | Using the Resource sheet provided, identify the reaction type occurring here:
[0 combustion O Decomposition

O Neutralisation
H Comblnatlon

C Precipitation

1(b) Justify your answer to 1(a), by linking to the observations and the predictable pattern
expected for this type of chemical reaction.
=y
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I(c) , Use the recorded observations to identify the reactants and products and qualitatively
describe in terms of the elements present, why mass is conserved.
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2(a)

Explain how the recorded observations match the changes expected by the predictable
pattern for this type of reaction.
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2(b)

Explain how the balanced chemical equatlon {gwen below} shows that mass is
conserved by considering how the reactants turn into products.

You should discuss:
s The types of atoms present.
* The number of atoms of each type (this can be shown by a table or a diagram)
= How all of the atoms present in the reactants are rearranged to form the
products_
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3 Using your understanding of conservation of mass, discuss the possible implications
(effects) if the manufacturer reduced the amount of potassium chlorate in the sparkler.
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Grade: Excellence

For Excellence, the student needs to interpret chemical reactions in context.

This involves discussing the implications of conservation of mass in the context of
each chemical reaction, with reference to predictable patterns, observations, and
equations.

This student has discussed an implication of conservation of mass related to the
combustion context of cooking with natural gas. The student used conservation of
mass to discuss the observation of soot forming on the outside of the pot when there
was a decrease in the amount of oxygen available to react with methane. This is
linked to predictable patterns, observations, and equations (both complete and
incomplete combustion). Similar evidence for two other different reaction types is
required for an overall grade of Excellence.
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Excellence

NZOA Intended for teacher use only

Context ONE: Cooking with Natural Gas

1. Natural gas contains a colourless gas called methane (CH,) and is used in many homes for cooking or heating. When a
student was at home, they used a saucepan to boil some water to cook pasta - they noticed that the flame was blue, and

initially, some water condensed on the outer surface of the pot. An air quality monitor showed increasing levels of carbon
dioxide.

Codawn  Aiosde  \ave\s -

From the context above and the resource sheet, identify the following: \
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The products
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Word equation
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Balanced chemical
equation
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2. Identify the type of reaction this is and the predictable pattern
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3. Explain how the balanced chemical equation shows that mass is conserved by considering how the reactants turn into
the products. )

You should discuss:
e The types of atoms present.
e The number of atoms of each type (this can be shown by a table or diagram).
s How all of the atoms originally present in the reactants are rearranged to form the products.
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4. Using the observations from the information above and the predictable pattern, explain how this reaction links to the
context.

You may also include observations from laboratory experiments if these will help your explanation.
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Due to their kitchen being renovated, the student's parents decided to cook in their garage and shifted the stove and
other cooking materials to the small enclosed garage, which did not have any windows. They also noticed that the

bottom of the saucepan was “dirty” and left a black solid on a cloth when it was cleaned and the flame was yellow. The
equation for this reaction is

V- S e mdheent ek

Discuss how conservation of mass explains the observed differences in the products between this
reaction and the one described in question 1.
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